Simvastatin inhibits the core promoter of the TXNRD1 gene and lowers cellular TrxR activity in HepG2 cells.
Thioredoxin reductase 1 (TrxR1) is a selenocysteine-containing redox-active enzyme that is thought to be important during carcinogenesis. We have recently shown that treatment with statins, HMGCoA reductase inhibitors, reduces the levels of TrxR1 in liver of both rat and human. The reduced TrxR1 levels were correlated with inhibited hepatocarcinogenesis in a rat model. The aim of the present study was to investigate if statins affect the activity of the human TXNRD1 core promoter, which guides expression of TrxR1, and if the effects by statins on TrxR1 expression in liver could be reproduced in a cellular model system. We found that simvastatin and fluvastatin decreased cellular TrxR activity in cultured human liver-derived HepG2 cells with approximately 40% (p<0.05). Simvastatin, but not fluvastatin or atorvastatin, also reduced the TXNRD1 promoter activity in HepG2 cells by 20% (p<0.01). In line with this result, TrxR1 mRNA levels decreased with about 25% in non-transfected HepG2 cells upon treatment with simvastatin (p<0.01). Concomitant treatment with mevalonate could not reverse these effects of simvastatin, indicating that other mechanisms than HMGCoA reductase inhibition was involved. Also, simvastatin did not inhibit sulforaphane-derived stimulation of the TXNRD1 core promoter activity, suggesting that the inhibition by simvastatin was specific for basal and not Nrf2-activated TrxR1 expression. In contrast to simvastatin, the two other statins tested, atorvastatin or fluvastatin, did not influence the TrxR1 mRNA levels. Thus, our results reveal a simvastatin-specific reduction of cellular TrxR1 levels that at least in part involves direct inhibitory effects on the basal activity of the core promoter guiding TrxR1 expression.